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ABSTRACT: En~ffos~e~ve capiky gas ~o~to~aphy with hepfx&is12,6- 

di-O-methyl-3-apcn~~)-~-~~~ as a chiraI stationary phase was used 

to resolve the enantfomers of juvenile hormones I - III. The assfgmnent of the 

order of elution of the enanuomers was performed by comparison with 

synthetic reference compounds. 

The development of insects is governed by a considerable variety of hormones. Larval 

mouiting and maturation in adults is regulated most dramatically by the sesquiterpenoid 

juvenile hormones 1 - 4 (fig. 1). 



Much interest was focused on the biosynthesis and metabolic ina&ffva~o~ of these natural 

products. ~ete~aUon of biological half lives of juvenile hormones as well as analysis of 
binding affinity to carrier proteins and receptors are usually perf?ormed with commer:rciaUy 
available racemicl or with enantiomerically enriched and tritium labelled%+ syntheUc 
compounds I - 3. It is now f%rmly established that the enantiomers of the juveniIe 
hormones differ in their kinetic and ~e~od~~i~ behaviour towards esterases and 
binding proteins4, Available methods of stereochemical analysis of minute amounts of 
r~dioIabel1~ juvenile hormones by NMK methods require several chemical der~~~aUon 
steps which are rather inaccurate and cumbersome for routine analysis2. 

rt on the gas ~br~rna~grapbi~ separation of juvenile hormone I - Elf 
enantiomers and the assignment of the eiution order of the enantiomers by comparison 
with synthetic optically active reference compounds using capillary columns with 
heptakis(2,6-di-O-methyl-3-O-pentyl)-~-c~lod~~in~, a new cyclodextrin derivative with 
great enantiosefectitity towards a large variety of molecular structures. 

Racemic juvenile hormones I - III were purchased from Sigma Chemie. IBeisenhofen @XGI. 
The @ORI enantiorner of 1, and the (lOI%, 1lSI enantiomers of 2 and 3 were prepared as 
reported earlies. 

The preparation of the cyclodextrin derivative used in this study was described in detail in 
a prevfous publicatfons. A 8 m fused sihca capillary was coated with a 1 : 1 mixture lwlwf 
of heptakisf2,&di- -me~yl-3-O-peneylf-P-clod~~ and the polysiloxane OV 1701 as 

b described previous , A Carlo Erba Model 2150 AC gas chromato~aph with split injector 
and ilame ionization detector was used. l-Iydrogen with an inlet pressure of 40 kPa served 
as carrier gas. The chromatogr~s were recorded with a Merck-H~~chi O-2500 integrator. 



Resolution of juvenile hormones I-III 

RESULTS AND DISCUSSION 

Modified cyclodextrins have been used very successfully 
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in recent years as a new 

generation of chiral stationary phases in gas chromatography for enantiomeric resolution 

of many racemates, including highly hydrophobic compounds, e.g. saturated 

hydrocarbons7. However, only a few examples of separations of highly volatile oxiranes 

lacking other functional groups were reported so far-s. Using the cyclodextrin derivative 

described here we succeeded in resolving oxiranes carrying epoxy group in 1,Zpositions 

with 6 to 12 carbon atoms and a variety of long-chain epoxydienes, which were identified 

as pheromones of butte&lie@. It seems to be a common feature of cyclodextrin derivatives 

and related to the mechanism of chiral recognition that enantioselectivity decreases 

rapidly with increasing operation temperature of the gas chromatographlO. In order to 

take advantage of the high selectivity at lower temperature we used a capillary of only 8 m 

length for the resolution of juvenile hormone enantiomers (fig. 2). 
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Fig. 2. Gas chromatographic enantiomer separation of juvenile hormones I, II and III. 

8 m Fused silica capillary column with heptakis(2.6-di-0-methyl-3-O-pentyl)-P- 

eyclodextrin in OV 1701 (1 : 1, w/w). Column temperature 80°C temp. 
program: l’C/min to 130-C. Minor peaks between 20 and 50 min are caused 
by impurities. 
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The unnatural (109) and (lOS.llR) enantiomers elute from tbe column before the natural 

antipodes. This procedure allows rapid determination of enantiomeric proportions of 
juvenile hormones by any laboratory equipped with gc faciIities. Thus, it should now be 
possible to measure the biological half-Iife of juvenile hormone enantiomers in insects by a 
routine procedure with a minimum of sample preparation. 
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